PURPOSE: The purpose of this study is to examine how task-oriented training focused on lower extremity strengthening can affect mobility function and postural stability.
Ⅰ. Introduction
Cerebral palsy results from a brain lesion in the developing fetus or infant and it belongs to a group of disorders involving non-progressive disturbance. Cerebral palsy affects movement and posture development and creates limitations in activity (Bax et al., 2005) . Motor impairment restricts children with cerebral palsy from participating in physical activity in their daily living (Thorpe, 2009 ).
Improvement of mobility function is one of the main goals of rehabilitation for children with cerebral palsy. Adaptation to changes in functional condition requires the use of diverse physiotherapeutic techniques (Papavasiliou, 2009 (Vincer et al., 2006) .
The current understanding of motor learning assumes that repetitive task-specific training can significantly improve motor function (Barbeau, 2003; Lee and Choi, 2013; Schneiberg et al., 2010) . This is because improvements in motor function are relevant to task-specific activities. A number of recent studies have evaluated the effects of task-oriented training or similar programs that include the practice of functional activities. These studies report that task-oriented training intervention is an effective approach for enhancing the functional condition of those with disorders of the central nervous system. A study that implemented task-oriented training intervention with preschool children with cerebral palsy reports significant improvement in the performance of daily activities, including gross motor function and social function (Ahl et al., 2005) . Another study reports that muscle strength and functional performance improved after functional exercise training, which included treadmill walking, walking up and down stairs, and sit-to-stands, and that the improved muscle strength and functional performance persisted as time went by (Blundell et al., 2003) . A study that applied an exercise program in a functional circular form to adolescents with cerebral palsy reports an improvement of muscle strength, function, and fitness (Mulligan et al., 2004) . Despite the small number of studies on the effects of task-oriented training in children with cerebral palsy, it is commonly suggested that task-oriented training can improve muscle strength and functional ability.
However, there is insufficient proof that task-oriented training focused on strengthening the lower extremities can improve mobility function and postural stability of children with cerebral palsy. Postural control is fundamental to motor function and it is related to almost all kinds of motor tasks (Ko et al., 2010) . The development of postural stability is important not only for implementing coordinated motor behavior but also for learning motor skills that become increasingly complicated (Chen and Woollacott, 2007) .
This study attempted to discover how task-oriented training focused on strengthening the lower extremities can affect mobility function and postural stability.
Ⅱ. Methods
Study subjects
Subjects were selected from among children with cerebral palsy who are receiving therapy at Center P. Ten children (7girls and 3boys) between the ages of four and nine whose Gross Motor Functional Classification System (GMFCS) level was I or II were chosen as subjects for
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A force platform (PDM Multifunction Force Measuring Plate, Zebris, Germany) was used to measure postural sway.
This device has a platform that is sensitive to pressure and the user can check the visible pressure data where the feet images change. The subjects stood in their bare feet and looked straight ahead with their legs on the platform at shoulder width apart. While the data were recorded, the subjects quietly and comfortably maintained a standing position on the platform. Data collection was repeated three times. An average of the three test results was used for the data analysis.
The task-oriented training focused on lower extremity strengthening was comprised of the following: 1) The subjects maintained a standing position for three seconds;
2) The subjects stood on one leg for three seconds while holding a chair with one hand; 3) The subjects stood up from a chair without using their arms; 4) The subjects stood up from a half kneeling position without using their arms; 5) The subjects kicked a ball; 6) The subjects climbed up and climbed down four steps. All treatment procedures were implemented for 40 minutes, twice a week, for a total of eight weeks.
Data analysis
This study used K-GMFM to measure the mobility function and center of pressure (CoP) of the CoP to measure postural stability (Table 2) . Descriptive statistics were employed to explain the study population.
The study used the paired t-test to investigate the difference in mobility function and postural stability of children with cerebral palsy before and after the lower extremitystrengthening exercise. The data collected were analyzed using PASW 18.0. The statistical significance level was set at .05.
Ⅲ. Results
Ten subjects participated in the study (7 girls, 3 boys).
Participant demographic information, type of cerebral palsy, Gross Motor Function Classification System level were shown in Table 1 . The GMFM dimension D (p<.02) and E (p<.001) improved significantly between pre-training and post-test (Table 3) . A significant increase in the posturographic CoP shift and surface area of the CoP were found overall between pre-test and post-test (p<.001) ( Table 4) .
Ⅳ. Discussion
This study was conducted to investigate the effects of The results of the present study were consistent with the results of a study that investigated the effects of a five-week task-oriented training program for children with
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In a previous study, a task-oriented exercise program that included functional mobility such as sit-to-stand, step up and down, walking, and running had positive effects on leg muscle strength, balance, walking speed, and walking endurance (Peungsuwan et al., 2017) . Gait training on the treadmill improved the isokinetic muscular strength of the children with cerebral palsy and increased the proportion of muscles in their body composition (Cho et al., 2016) . Repeated performance of a task has the potential to train motor performance aspects such as coordination, balance, strength, endurance, and physical conditioning (Bunton et al., 1993) . Furthermore, the repetitive performance of a task in an environment related to the task can be improved through effective motor patterns that enable optimum functional performance (Johnson, 1984; Magill, 2004) .
Postural control deficits in children with cerebral palsy are determined by the site and extent of the brain damage (Wallard et al., 2014) . In these children, the oscillation of the center of pressure in a standing position is largely due to the child's postural control deficits. cfA large oscillation area suggests a small base of support; it is the base of support that enables one to make postural adjustments and to avoid imbalance (DomagalskaSzopa et al., 2016) . In the present study, deficient postural control was observed in the children with cerebral palsy, but their postural stability increased after the task-oriented training. Because a change in postural control determines functional change, increased postural stability is a therapeutic goal for children with cerebral palsy. Furthermore, such a therapeutic intervention will improve their functional level. Postural control deficit is one of the main causes of gait disorders among children with cerebral palsy (Pavão et al., 2014; Stackhouse et al., 2007) . Provision of an intervention consisting of task -oriented training to these children improved their balance and walking ability (Peungsuwan et al., 2017) . A previous study on the application of a motor program consisting of task-oriented training to children with cerebral palsy also confirmed the effectiveness of task-oriented training in enhancing both motor function and balance abilities (Katz-Leurer et al., 2009 ).
The findings of this study proved that applying taskoriented training leads to a positive functional outcome.
However, one limitation of this study is that the results of the study have a clinical implication because the subjects in the study were children already receiving clinical treatment for their cerebral palsy. Another limitation was the small sample of participants with cerebral palsy. The study might be underpowered for some results, and thus a replication study with a larger sample is necessary.
V. Conclusion
This study provides evidence that an eight-week task-oriented training focused on strengthening the lower extremities is an effective and feasible strategy for improving the mobility function and postural stability of children with cerebral palsy. In the future, further research is required on the effects of training according to the level of GMFM (Gross Motor Function Measure), and on changes in the quality of life of children with cerebral palsy who engage in such training.
